A novel dehydrogenase reaction mechanism for hexose-6-phosphate dehydrogenase isolated from the teleost Fundulus heteroclitus.
Hexose-6-phosphate dehydrogenase (refers to hexose-6-phosphate dehydrogenase from any species in general) has been purified to apparent homogeneity from the teleost fish Fundulus heteroclitus. The enzyme was characterized for native (210 kDa) and subunit molecular mass (54 kDa), isoelectric point (6.65), amino acid composition, substrate specificity, and metal dependence. Glucose 6-phosphate, galactose 6-phosphate, 2-deoxyglucose 6-phosphate, glucose 6-sulfate, glucosamine 6-phosphate, and glucose were found to be substrates in the reaction with NADP+, but only glucose was a substrate when NAD+ was used as coenzyme. A unique reaction mechanism for the forward direction was found for this enzyme when glucose 6-phosphate and NADP+ were used as substrates; ordered with glucose 6-phosphate binding first. NAD+ was found to be a competitive inhibitor toward NADP+ and an uncompetitive inhibitor with regard to glucose 6-phosphate in this reaction; Vmax = 7.56 mumol/min/mg, Km(NADP+) = 1.62 microM, Km(glucose 6-phosphate) = 7.29 microM, Kia(glucose 6-phosphate) = 8.66 microM, and Ki(NAD+) = 0.49 microM. The use of alternative substrates confirmed this result. This type of reaction mechanism has not been previously reported for a dehydrogenase.